In this letter, a new generalized matrix spectral problem of Dirac type associated with the super Lie algebra B(0, 1) is proposed and its corresponding super integrable hierarchy is constructed.
Introduction
Recently, some well-known matrix spectral problems have been generalized to their super counterparts. In literature, some super integrable hierarchies have been constructed successfully, such as the super AKNS hierarchy, the super Dirac hierarchy, the super KdV hierarchy and the super KP hierarchy . Meanwhile, inverse scattering transformation, Bäcklund transformation, Darboux transformation and Hirota's bilinear method, etc. have also been applied to study super integrable systems.
The well-known Dirac spectral problem reads as [24] φ x = Uφ, U = pǫ 1 + (λ + q)ǫ 2 + (−λ + q)ǫ 3 (1.1)
where ǫ 1 , ǫ 2 , ǫ 3 are the basis of the algebra sl(2, R) given by
In literature, its corresponding soliton hierarchy and bi-Hamiltonian structure have been established [25, 26] . Later on, the Dirac spectral problem (1.1) associated with sl(2, R) was generalized to the super Dirac spectral problem associated with the super Lie algebra B(0, 1). Generally speaking, the super Lie algebra B(0, 1) has different bases. Here we take the basis {e 1 , e 2 , e 3 , e 4 , e 5 } of B(0, 1) to be [7, 23] and the super Dirac matrix spectral problem is defined by
Here we would like to point out that potentials p, q, α, β are functions of x and t with different parities. Potentials p, q and the spectral parameter λ are even elements whose parities are |p| = |q| = |λ| = 0, while potentials α and β are odd elements whose parities are |α| = |β| = 1. Physically, p, q and λ are bosonic, and α and β are fermionic. The super Dirac hierarchy and its super Hamiltonian structure, Bargamann constraint and binary nonlinearization are considered respectively, corresponding to the super matrix spectral problem (1.3) in [9, 10] . In this paper, we will consider the following super matrix spectral problem
where c is an even constant. It is obvious that (1.4) is reduced to the existing super Dirac matrix spectral problem (1.3) by setting c = 0. This is why we call (1.4) a generalized super Dirac matrix spectral problem. The remainder of this paper is organized as follows. In Section 2, we will establish the corresponding integrable hierarchy of the generalized super Dirac matrix spectral problem (1.4) by the standard procedure. Section 3 is devoted to conclusions and discussions.
Generalized super integrable hierarchy of Dirac type
In this section, we will establish the generalized super integrable hierarchy of Dirac type corresponding to (1.4) by following the standard procedure.
We will start by solving the stationary zero-curvature equation
In order to do so, we assume W in the following form
where |A| = |B| = |C| = 0 and |ρ| = |σ| = 1. Under the assumption, we have
We expand W in terms of Laurent series
By comparing the coefficients of the different powers of λ, we obtain the following recursion relations,
Upon chosing the initial value {A 0 , B 0 , C 0 , ρ 0 , σ 0 } to be
and imposing the integration condition
all the coefficient sets {A i , B i , C i , ρ i , σ i } can be determined uniquely by the recursion relations. The first few sets are given by
Finally, let us the associate the super Dirac matrix spectral problem (1.4) with the following auxiliary spectral problem
where P + denotes the polynomial part of P in λ. The compatibility condition of (1.4) and (2.6) gives the zero curvature equation
which is equivalent to the system
By some simple calculations, we have
Based on the obtained results, we are able to establish the following generalized super integrable hierarchy of Dirac type 9) among which, the nonlinear super system with m = 2 is given by
Conclusions and discussions
In this letter, we first have proposed a generalized super Dirac matrix spetral problem by adding the known super Dirac matrix spectral problem with a nonlinear term. Then we have established a generalized super integrable hierarchy of Dirac type by the standard procedure.
In fact, there are some other possibilities for how to choose the nonlinear term h in U. where E is an unit matrix of n-th order, p = diag(p 1 , p 2 , · · · , p N ), q = diag(q 1 , q 2 , · · · , q N ), α = diag(α 1 , α 2 , · · · , α N ) and β = diag(β 1 , β 2 , · · · , β N ). We hope more results can be presented in this direction in the future work.
